A procedure for isolating and identifying adenoviruses in microplates is described. Comparison tests with standard tube methods show an agreement of 92%. Virus isolations are greatly facilitated by the microplate method. This method is sensitive, economical, and especially applicable to large-scale epidemiological surveys.
The conventional method of isolating viruses in vitro is an expensive, cumbersome, and timeconsuming operation. The propagation and maintenance of host cultures for this purpose requires large quantities of cells, media, and utensils (tubes, caps, racks, etc.) as well as adequate space for manipulation and incubation of cultures. The isolation process is a lengthy one. A period of 4 to 6 weeks may elapse after inoculation of the tissue culture monolayer with the specimens before virus isolation work can be completed. During this time, cells are observed, media are changed, and passages are made, all requiring additional materials and handling of the culture tubes.
This report describes the use of the microplate tissue culture system for isolation of viruses. This technique has been employed for viral serology, especially where large numbers of tests are required (1) . Virus isolation involves the simultaneous inoculation of patient specimen and seed tissue cells in replicate wells of a microplate. Three 7-day passes are carried out without change of media. Isolates are typed in plates when extensive cytopathology (CPE) occurs. Microscopic observation is facilitated, since several specimens are contained in a single plate. This technique is particularly applicable for largescale epidemiological surveys enabling one technician to handle large numbers of specimens rapidly and economically.
MATERIALS AND METHODS
Microplate equipment. (i) Disposable polyvinyl "U" plates (Cooke Engineering Co.) were treated as previously described (1) Specimens. Specimens obtained from Naval recruits included nasal washings and throat and anal swabs collected in veal infusion broth supplemented with 0.5% bovine albumin. Diluent for swabs contained antibiotics in the concentration stated in the growth medium. The nasal washes did not contain antibiotics.
Typing sera. Typing sera were prepared in rabbits by using prototype adenovirus strains as immunizing antigens. Antibody titers and dosage for virus-typing tests were determined by the end point dilution technique.
Microplate isolation procedures. Isolation plates were set up as follows: each specimen was inoculated into one row of eight wells, each well in the row receiving one drop (0.025 ml) of diluent, two drops of specimen, and one drop of cells in growth medium. A row of control cells was seeded in wells between specimen rows. Thus a plate could accommodate six specimens and six control rows (Fig. 1) . 48 hr, and although the cell sheet was not as complete as in subsequent passes, it was considered adequate; the remaining toxicity could be distinguished from viral CPE (Fig. 2) . In extremely toxic specimens, subcultures were initiated earlier than 7 days.
Besides specimen toxicity, it was discovered that the veal infusion broth in the swab diluent also contributed to this problem. In testing other media that would be suitable for sampling fluids, it was found that EBSS supplemented with 0.5% bovine albumin was the least toxic. Although this medium was not toxic, it was found that the development of virus CPE was delayed. In one experiment, 38 specimens were collected in veal infusion broth with 0.5%7o bovine albumin or EBSS with 0.5% bovine albumin, respectively. Eight viruses (adenovirus 4) were recovered eventually from the same specimens collected in either medium. However, six were obtained in first pass (7 days) and two in second pass with veal infusion broth compared to one in first pass, five in second pass, and two in third pass from the sampling with EBSS. Because of this delayed CPE, the veal infusion broth with 0.5% bovine albumin was chosen to be the collecting medium for further tests.
Comparison of the tube and microplate systems for adenovirus isolation was made. Of 263 specimens cultured by both the standard tube method and the microplate procedure described, 241 or 92%o showed agreement either by the recovery of a virus or by negative results in both tests. Fifty-eight isolations (51 type 4, seven type 7) and 183 negatives were obtained from the same specimens by both methods. The 22 specimens showing disagreement were distributed as follows: nine which were positive in tubes were negative in microplates. On the other hand, 13 which were positive in microplates were negative in tubes. In these disagreements, adenovirus types 4 and 7 were randomly distributed in the two tests. None of the above differences in tests were statistically significant. During these studies it was found that viral isolates were recovered earlier in microplates than in tubes. In a comparison test of 50 specimens observed daily for appearance of CPE, 29 isolates were recognized in microplates within 13 days of incubation as compared to 19 in tubes. The difference within this period is statistically significant (P = .045) however, the total number of positives eventually recovered at the end of 21 days was not (31 in microplates, 26 in tubes). The median time required for virus isolation was 7 days for microplates and 9 days for tubes.
In connection with these experiments, certain variations in the microtechnique were appraised. 
